Mechanisms linking suboptimal early nutrition and increased risk of type 2 diabetes and obesity.
Epidemiological studies have revealed a relationship between poor early growth and development of type 2 diabetes and other features of metabolic syndrome. The mechanistic basis of this relationship is not known. However, compelling evidence suggests that early environmental factors, including nutrition, play an important role. Studies of individuals in utero during a period of famine showed a direct relationship between maternal nutrition and glucose tolerance. Further evidence has come from studies of monozygotic twins who were discordant for type 2 diabetes. Nutrition during the early postnatal period has also been shown to have long-term consequences on metabolic health. Excess nutrition and accelerated growth during the neonatal period has been suggested to be particularly detrimental. Animal models, including maternal protein restriction, have been developed to elucidate mechanisms linking the early environment and future disease susceptibility. Maternal protein restriction in rats leads to a low birth weight and development of type 2 diabetes in the offspring. This is associated with beta cell dysfunction and insulin resistance. The latter is associated with changes in expression of key components of the insulin-signaling cascade in muscle and adipocytes similar to that observed in tissue from young men with a low birth weight. These differences occur prior to development of disease and thus may represent molecular markers of early growth restriction and disease risk. The fundamental mechanisms by which these programmed changes occur remain to be fully defined but are thought to involve epigenetic mechanisms.